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Acoustic Control

Aerospace hardware (i.e., space
crafts) require high intensity
acoustic level testing, which is
usually accomplished inside a RATF
(reverberant acoustic test facility).
The acoustic noise level inside the
RATF at NASA Plum Brook test
station can reach 163 dB, which is
the highest level among all RATFs
around the world. (Figure 1.1)

Figure 1.1 - RATF (Reverberant Acoustic Test Facility) at NASA Plum Brook (courtesy of NASA)
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Running a high intensity acoustic test
requires an acoustic controller and an
RATF. Crystal Instruments current
EDM 10.0 software release provides
Acoustic Control. (Figure 1.2)

Up to a few dozen microphones can
be arranged inside the test facility,
depending on the size of the DUT
and room. The weighted average
control strategy is used, allowing the
user to set up the weighting for each
microphone. (Figure 1.3)

The above input channel setting
illustrates the connection of two
microphones to input channel 1
and 2, each with a 50% weighting
factor towards the averaged control
spectrum.
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Acoustic Control provides accurate control of the high-level noise testing for the reverberation chambers or
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Figure 1.2 - Acoustic Control of Crystal Instrument s Vibration Control System
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Figure 1.3 - Weighted average setting with multiple microphones




Acoustic Control is capable of
controlling multiple horns (acoustic
power generator). Each horn’s
working frequency range can be
defined based on its specification.
(Figure 1.4)

With the above drive setup, four
horns are driven to generate the
required noise level following the
reference octave spectrum. The

min and max frequency are set
accordingly for each horn. When
identical horn types are used, the
same drive output can connect these
horns together.

Before starting an acoustic test,
run pretest to acquire the system
frequency response functions
based on each horn. Pretest can run
automatically or manually. Either
method of pretest will measure the
system frequency response. (Figure
1.5)

& Test Configurations for Acoustic Control 10 [VCS (Acoustic Control]]

Drives « || Drives
Output Channel | Active Horn Label SigmaClip  Alarm (V) Max (V) Min Freq (Hz) ~ Max Freg (Hz) = FRF For Horn Pa
parametes 1 on  FontR 4 2 3 29 7075 Measured
_test parameters
2 on FrontL 4 2 3 800 7075 Measured
profile
3 On Center 4 2 3 160 1000 Measured
le
5 4 On Subw 4 2 3 29 200 Measured
it action rules -
Miscellaneols
Load from library| Save ta library
Config.library  ~ oK Cancel
Figure 1.4 - Drive setup with different horns covering different frequency ranges
& Test Configurations for Acoustic Control v10 [VCS (Acoustic Contrel)] ? X
Pre-test parameters « Pre-test parameters
Driv Run pre-test to build a new FRF (Recommended|
_ - Skip user confirmation
parameters
Pre-test parameters
Test profile Initial di olts): 00052
Respar el goal (dB): a8l
Maximum drive (Volts): 072
Horms pre-test mode
Conduct pre-test automatically for all homs
Conduct pre-test manually for eachhorn
Config. library = oKk Cancel

Figure 1.5 - Pretest setup
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Configure the profile to the target of
the required octave spectrum. This is
defined through the break point table.
(Figure 1.6)

The left side of the spectrum is used
to define the overall sound pressure
level (OASPL) vs. frequency. The
right side is the ultimate octave
spectrum used as reference. Available
octave band selection are 1/3rd
octave, 1/1 octave.

Once the breakpoint table is defined,
the related OASPL is determined.

In case users want to increase or
decrease the PASPL level, “Scale
OASPL” can be used to rescale

the target level of the profile, as
illustrated in the following setup
window. (Figure 1.7)

The profile will be scaled so that OASPL value equals to the value you define...

Current QASPL: 91.985 [dE)
Scale to OASPL: EE = (dB)
Scale dB: 30152 (dB)
oK Cancel

Figure 1.7 - Rescale the profile
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& Test Configurations for Acoustic Control v10 [VCS (Acoustic Control)] ? x
Test profile « OASPL: 91.98 Scale QASPL
dB SPL i i dB SPL.
Test parameters I I r
) H + 1o b
Pre-test parameters w0 oo |
Test profile / w0 |
70 o
Run schedule 50 ;:J_'_'j
o
Event action rules 80 =] 70 j—/j_,—l“ =
60 E i,
Miscellaneols 50 1=
50 |
40 Frequency (Hz) 40 Frequeni
32 100 1000 6300 315 1000 6300
= = = = =
Insert row| Deleterow | Append row Clear table Import/Analyze zh Octave Table
Frequenty  RefdB Slope | High Abort | High Alarm | Low Al Octave: 13 Octave =
Hz SPL dB/0ct  dB dB dB
b g Center Freq (Hz) dBSPL -
0 315 64,644
2 1 67.9528
2 50 71.0435
3 3 74,2445
4 30 77.5533
4 5 100 80.644
6 125 30,644
7 160 80.644
1 v
To calculate the cross-over breakpoint, enter 7" inanybreakpoint line. Limitformat dB -
Load from library, Save ta library
Config.library ok Cancel
Figure 1.6 - Reference profile: octave spectrum
Scale DASPL *




When all set up is complete, the

test can be started. The first stage is
pretest if this is the first time running
the test. (Figure 1.8)

The pretest status window illustrates
the stages of pretest. The horns are
turned on sequentially to finish the
pretest measurement. After each horn
finishes its pretest, the information
of the related test to that horn is
displayed in the top portion. The
preceding screenshot shows all four
horns completed the pretest and
measured system gains. The system is
ready to carry out the acoustic test.

Click the Proceed button shown in
the above pretest window to start the
test. The test will proceed according
to the stage setup in the run schedule.
(Figure 1.9)

All associated signals are available
for display while the test is running.
The control octave spectrum is
shown and compared to the profile
octave spectrum (top left side graph
window), which displays a close
visual representation. This confirms
the system is under good control.

Contact Crystal Instrumentsat
info@go-ci.com for further details
regarding Acoustic Control.
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Figure 1.9 - Acoustic test running at full level
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